Abstract
Introduction
Calls have been made for IS research to shift from the study of the use of IT artefacts to the study of their "effective" use, resulting from observations that the complexity of many organizational situations with regard to IT artefacts and their use was not accounted for in previous IS usage studies [1] . Given the rather limited implications of these studies for both IS theory and IS practice, the need for a better conceptualization, contextualization and explanation of the use of IT artefacts has been expressed by a number of IS researchers [e.g. 2, 3, 4] .
In a globalized knowledge-based economy, many business enterprises must attain a level of organizational performance such that they can compete on a worldwide basis [5] , including small and mediumsized enterprises (SMEs) [6] . Now, one type of IT artefact is deemed critical to support managers in achieving such performance for their organization, namely performance management information systems (PMIS). This artefact is defined as an information system that is based on a holistic view of organisational performance and that supports executive decision-making and strategic management, by producing information that reflects the organisation's "performance logic" [7, p. 674] .
The need for a better conceptualization, contextualization and explanation of the use of PMIS and a better comprehension of their role in the organization has also been expressed by researchers in the performance management field [e.g. 8, 9] , the goal being to produce research results that are not only valid theoretically but also useful practically for the design, use and management of these information systems [10, 11] .
Given the preceding considerations, the aim of this study is to generate empirically-valid and useful findings with regard to the characterization and explanation of PMIS' effective use in the context of SMEs. Thus the following research questions: What constitutes the effective use of PMIS? What are the user, artefactual and task-related drivers of such use? And what are its benefits for SMEs?
Theoretical background
The ambiguity that surrounds the notion of system usage in the IS research domain is a source of problems with regard to the conceptualization and operationalization of this notion [12] . An inappropriate or inadequate conceptualization will not provide the contextualization required to fully understand the usage phenomenon under study, will produce mixed results that are difficult to interpret and can lead to erroneous conclusions, particularly when dealing with complex information systems [2, 13] . Moreover, an inappropriate or inadequate measurement of IS usage founded upon superficial indicators (e.g. duration and frequency of use) that neglect the task-related aspects, or upon binary variables (0: non-use, 1: use) or upon proxies (adoption vs use) will not be able to grasp the true nature of the use of a complex IT artefact such as a PMIS [1, 4, 14, 15, 16] . For example, the mere adoption of a technology does not mean much as to the impacts on productivity that its actual use will have [13] .
This measurement problem may be seen as an indication of a conceptualization of IT use that lacks contextualization or assumes use contexts to be interchangeable. By limiting the explanatory power of contextual elements, our comprehension of the phenomenon is then limited. With regard to the IT [4, 17] .
Complex information systems rest upon multiple elements and inter-related IT processes capable of integrating in a logical ensemble the firm's operational and managerial processes across its various business functions [2, 4] . These systems are called upon to evolve with needs of users whose type and level of competency differ [13] . For this reason, the study of the use of complex IS should be founded upon approaches that allow one to encompass the full range of the phenomenon in its specific context [4, 14] , given that the habitual constructs and measures of IS usage do not allow one to understand the cases where there is a lack of appropriation of the system by users, where there is unexpected use of the system, where the system is under-used, and where its expected benefits are not realized [2, 14] .
The need for a richer conceptualization and measurement of IS usage is now well-recognized by researchers, in particular when this use is meant to support users in "cognitively engaging tasks" [14] . By taking into account critical contextual elements such as the nature of use, its extent, its quality and the user's expectations, one should attain a better understanding of a complex information system's impacts and of the value or benefits realized from its use [e.g. 18, 19] . This is borne out in a number of empirical studies where, in order to face a diversity of complex systems in a large number of organizations, IS usage is not primarily approached from its technological aspects but rather from its teleological aspects such as its support of the firm's management, strategy and decision making [e.g. 16, 20] .
Reflecting the different approaches that have been taken to solve these problems of conceptualization and operationalization, many definitions of IS/IT usage/use or ancillary concepts can be retraced in the literature. This includes, for instance, the following concepts: cognitive absorption ("a state of deep involvement with software" [21, p. 665]); user competence ("the user's potential to apply technology to its fullest extent so as to maximize performance of specific job tasks" [22, p. 38] ); quality of use ("one's ability to correctly exploit the appropriate capabilities of software in the most relevant circumstances" [2, p. 3]); IS continuance ("behavior patterns reflecting continued use of a particular IS" [23, p. 472 
]).
Notwithstanding the previous research efforts, the use of complex IS remains a phenomenon that is still lacking in characterization, explanation and contextualization. Now, in view of the definition of PMIS given above, these systems are considered to be complex. And because of their strategic or "missioncritical" nature, PMIS are highly contextualized [7, 24] . While there have not been many empirical studies on the subject of their use, be it in SMEs or in large enterprises, it appears that the use of such systems is continuous in nature, focused on the system's informational content, and influenced by the management style and culture of the organization [25] .
Research model
Being part of a network of influences, PMIS usage can be theorised as context-bound independent or dependent construct integrated in a nomological network [26] . In seeking to provide added validity and relevance to the concept of use, we apply Burton-Jones and Grange's [3] theoretical framework to study the dimensions, contextual drivers and benefits of the effective use of PMIS in SMEs, as synthesized in the research model presented in Figure 1 One should note at this juncture that the theoretical foundations of Burton-Jones and Grange's [3] effective use framework rest primarily upon representation theory [27, 28] , wherein representations of reality (to the extent that they are "faithful") enable action and thus constitute the essence of any information system. This framework also relies upon affordance theory [29] through its interest not only in the physical and sensory attributes of the IT artefact's user-interface (physical and sensory affordance) but also in those attributes that support the user's cognitive ability (cognitive affordance) and capacity to take action in the pursuance of a goal (functional affordance). Within this theoretical context, the three aspects to be prioritized are the user, the information system and the task (defined as "goal-directed activity") [3, 14] .
We thus followed Burton-Jones and Grange's [3] approach because we deemed it to be most appropriate to our research aim of characterizing and explaining the effective use of PMIS in a SME context, given its encompassing multiple dimensions of effective use and its organizing of these dimensions into a coherent ensemble. In reaching beyond the purely artefactual dimension of use, this framework incorporates other rarely considered dimensions that are more specifically linked to what happens after the user's interaction with the system. Finally, it constitutes a measurement basis that provides us with the capacity to contextualize a complex IT artefact such as a PMIS in a particularly rich manner.
Effective use of the PMIS artefact
Effective use is defined by Burton-Jones and Grange [3, p. 633) "as using a system in a way that helps attain the goals for using the system". This notion is conceptualized as three sequentially related components or dimensions: 1) the physical access to the information system by the user (transparent interaction), 2) the representation of an individual, organizational or environmental reality that this system provides to the user (representational fidelity), and 3) the action that it allows the user to envision (informed action) [3, p. 642 ]. Transparent interaction is thus viewed as a necessary condition of representational fidelity, which in turn is viewed as a necessary condition of informed action.
As advocated by Burton-Jones and Straub [14] , our research model explicitly relates each dimension of effective use to the aspects involved in the usage of a complex information system: the user, the system itself, and the task meant to be supported. Our ensuing contextualization of the effective use of PMIS was based on the findings of previous IS [3, 4, 14] and performance management [30, 31, 32] studies.
Transparent interaction with the PMIS (user/system-related). Defined as the "extent to which a user is accessing the system's representations unimpeded by its surface and physical structures" [3, p. 642] , this component of the research model reflects the interaction of the SME owner-manager with the PMIS artefact.
Representational fidelity of the PMIS (user/system/task-related). Defined as the "extent to which a user is obtaining representations from the system that faithfully reflect the domain being represented" [3, p. 642) , this dimension of effective use reflects the perceived quality of the information output by the PMIS in relation to the owner-manager's task.
Informed action enabled by the PMIS (user/taskrelated). Defined as the "extent to which a user acts upon the faithful representations he or she obtains from the system to improve his or her state" [3, p. 642] , this dimension reflects the enablement by the PMIS of the actions required of owner-managers in the course of their management of the SME's performance.
Contextual drivers of effective use of PMIS
In line with Burton-Jones and Grange's [3] theoretical framework, all three dimensions of the effective use of PMIS are expected to be influenced by contextual elements related to the user, to the PMIS artefact he or she uses, and to his or her task as ownermanager of a SME.
User's education and experience (user-related). SME owner-managers' socio-demographic attributes such as their age, gender, education and experience have long been known to influence their managerial behavior [33] . With respect to the use of a PMIS, we expect that owner-managers' with the greater general knowledge and greater capacity for analysis, synthesis and abstraction gained from a higher education as well as the greater context-specific knowledge gained from a longer experience in the task and in the work domain will make more effective use of such a complex IS [34] .
PMIS artefactual capability (system-related). System usage behaviors are obviously bound by IT artefactual capabilities, i.e. those functional attributes of the IS that determine what can and cannot be done by the user with the system [27, 29] . In the case of a PMIS artefact, we expect its effective use by a SME owner-manager to be primarily driven by two artefactual capabilities [7] . The first capability relates to the range of indicators present in the system that allow owner-managers to assess the different aspects of their firm's performance in a holistic manner (level of alignment and scope of the PMIS artefact). The second capability relates to the system's facilitation of the use of the performance information output for managerial decision making and action purposes (management support functionalities of the PMIS artefact).
User's extrinsic motivations (task-related). In an organizational IS context, the extrinsic motivations of a user are based upon his or her perception of the system's usefulness, this perception resting upon the task-related usage goals defined ex ante by the user [35] . Behavioral theories such as the theory of reasoned action and the theory of planned behavior have been oft-employed in IS research to successfully predict usage behaviors from such motivations [23] . In our case, the SME owner-managers' extrinsic motivations that are meant to predict their effective use of PMIS are based upon the expected usefulness of the system with respect to three primary usage goals, as identified previously in the performance management literature [36, 37, 38] . The first goal assigned by ownermanagers to the use of a PMIS is to support their firm's strategic planning process, the second is to support its continuous improvement process, and the third is to support its operations management process. We thus postulate that the greater the importance accorded to these goals by owner-managers, the more effective their use of PMIS.
Benefits of effective use of PMIS
The primary benefits of the effective use of PMIS are postulated here to be the organizational improvements obtained by a SME in terms of its managerial (internal) performance and competitive (external) performance. The assumed relationship between PMIS use and performance is based on the findings of previous performance management studies [10, 11, 39] and on IS success/benefits/effectiveness measurement models previously developed and validated by IS researchers [40, 41, 42] . Our research model diverges in this regard from Burton-Jones and Grange's [3] proposal in that these authors conceptualize the performance benefits of effective use at the individual level (effectiveness and efficiency of the user). Moreover, our research model initially assumes that all three dimensions of the effective use of PMIS will have a positive impact on the SMEs' attainment of performance benefits.
Research method
In characterizing the use of the PMIS artefact, we adopted a perspective that respects the ontological value of this artefact. A positivist realist posture was thus taken to achieve this aim [43] , while simultaneously accounting for the researchers' presence and involvement in situ [44] .
Research design and sampling
Contextualizing, in space and time, the use of an IT artefact entails a trade-off between explanatory power and theoretical parsimony. The choice of a research strategy that combines scope and depth takes into consideration the complexity of the environmental and organizational contexts while controlling for relevant variables [45, 46] . To this effect, using a multiple case study or field study strategy in the sense of Boudreau, Gefen and Straub [47] is an appropriate research strategy as it reduces dependence from the contexts and simultaneously favours the transferability and generalizability of the study's results [48] .
The case study's theoretical sampling criteria were set to identify the PMIS artefact among the firm's organizational information system (OIS) [31] . As presented in Table 1 , sixteen SMEs located in different regions of the province of Quebec, Canada, and showing a variety of contexts for the firms' size, age and industrial sector were thus selected. To ensure the selection of firms with PMIS meeting criteria as well as to provide richness of experiences, phone calls and e-mails were exchanged with the firms' ownermanager prior to the case interviews. 
Data collection
Both flexible and structured data collection methods were employed, thus allowing for a number of different data types as well as their triangulation and corroboration [46] . The user being the individual possessing the most knowledge of the PMIS artefact, employing a methodological approach that encourages the expression of his or her usage experience becomes necessary. The user is thus asked to present the PMIS artefact he or she uses, and in his or her usage context. It is important to recall at this juncture that when the user's perspective is not taken into account, one cannot accurately describe and truly understand the role that usage plays in the configuration of the IT artefact [49] .
Combining qualitative and quantitative data analyses, we conducted extensive interviews in situ with the SMEs' owner-manager. This individual's influence in formulating his or her firm's strategy and managing its performance is the key to inform these aspects [50] and consequently to describe the IT artefact dedicated to managing organizational performance. The interview was initiated with two open questions: What is your definition of organizational performance as it applies to your firm?
In what manner do you measure and manage this performance, and what tools do you employ to do so? The interview then continued with the commented administration of a questionnaire on the PMIS artefact, its use and its performance benefits, in addition to contextual variables.
The interview was audio-recorded and notes were taken throughout its course. These notes as well as reflective comments were transcribed in the following 24 hours [45] . Available print documents relating to the PMIS artefact were also collected and examined. Data collection activities were conducted over a 15-month period and carried out in parallel with the data analysis, to allow for necessary adjustments [45] .
Measurement and data analysis
The three components of the effective use of PMIS were ascertained by adapting Burton-Jones and Grange's [3] as well as other measures of IS use taken from the extant IS literature [4, 14] and performance management literature [25, 30, 31, 32] , through ten linear, numeric scales (transparent interaction with the PMIS, representational fidelity of the PMIS) and five Likert scales (informed action enabled by the PMIS) as presented in Appendix A. The two dimensions of the PMIS' artefactual capability (alignment and scope, management support) were measured respectively through twelve and nine Likert scales based on the range of functionalities found in such systems [7] .
In line with previous measurement models of IS success, benefits or effectiveness [38, 39, 40] , the managerial performance and competitive performance benefits of the effective use of PMIS were assessed respectively through five and eight Likert scales culled and adapted from the performance management literature [10, 11, 39] . Extrinsic motivations were measured by assessing the importance accorded by the owner-manager to three primary goals of PMIS use culled from the performance management literature [e.g. 36, 37] . The owner-manager's level of schooling (high-school, college or university), years as head of the firm (task experience) and years in the firm's sector of activity (industry experience) were used as measures of the user's education and experience.
The research questions were addressed with exact correlational, variance and regression analyses [51] , cluster analysis and Runkel's [52] relative frequencies analysis. This last type of analysis aims to find associations between two variables by using the calculus of probabilities, that is, by testing for the interdependence of events through a comparison of the actual relative frequency of joint events to the frequency to be expected if the events were independent of one another. Note that all four types of analysis use statistical strategies that are particularly appropriate for small sample research [53] .
Results

Characterizing the effective use of PMIS
In applying and testing Burton-Jones and Grange's [3] framework to characterize the effective use of a PMIS artefact, one must first examine the relationship between the three components of effective use, namely transparent interaction with the artefact (TI), representational fidelity of the artefact (RF) and informed action enabled by the artefact (IA). Now the correlational analysis presented in Table 2 provides evidence of the sequential nature of this relationship, as postulated by these authors (TI→RF→IA), as TI is shown to be significantly correlated to RF but not to IA, whereas RF is significantly correlated to IA. Moreover, a relative frequencies analysis allows us to determine that the ease of use and completeness of the information output by the PMIS artefact are the two aspects of its representational fidelity that most benefit from a more transparent interaction with this artefact. In similar fashion, "fostering the emergence of new ideas" is the key aspect of the informed action enabled by the PMIS artefact that benefits from a greater representational fidelity of this artefact. These initial results thus offer a both novel and confirmatory operationalization of Burton-Jones and Grange's [3] theoretical framework of the dimensions of the effective use of an IT artefact. 
Contextualizing the effective use of PMIS
In contextualizing the effective use of a PMIS artefact, and given our research questions, we must first identify primary determinants of effective use at the user and artefactual levels, as well as the components of this use (TI, RF and/or IA) that are thus determined. This first implies an examination of the effect of the user's education and experience upon his or her effective use of a PMIS, as proposed in the research model (Figure 1) . Now the correlational analysis presented in Table 3 indicates that it is the user's level of education rather than experience that is associated with a more effective use of PMIS in terms of RF and IA, but not in terms of TI. Here, the capacity to analyze, to synthesize and to transform information into actionable knowledge that is provided to the SME owner-manager by a university education may not be as readily developed solely from experience. Cluster analysis was used to classify and characterize the sixteen PMIS observed by an artefactual capability profile. A four-cluster solution was most parsimonious, identifying groups of PMIS artefacts that could be clearly distinguished from one another based on the meaningful pattern of relationships among its artefactual attributes (clustering variables) [54] .
As presented in Table 4 , a first cluster regrouping four PMIS artefacts (B,D,G,R) was labelled operational PMIS. These artefacts are characterized by a weak capability both in terms of alignment and scope and in terms of management support. A second cluster comprised of two PMIS artefacts (A,H) was named managerial PMIS, as these two artefacts are characterized by a high degree of management support. Their information processing capacity assures an average or standard coverage of performance, and essentially aims to provide information that is easy to use by operational-level managers. The third cluster, regrouping six PMIS artefacts (E,K,L,N,O,Q), was labelled functional PMIS. As these artefacts show a strong degree of alignment and have a wide scope, they allow for a more holistic measurement of performance, i.e. both horizontally (business processes and projects) and vertically (business functions), and both at the operational and strategic management levels. The last cluster comprised of four PMIS artefacts (C,F,M,P), was named organizational PMIS. These artefacts are the ones that show strong capabilities both in terms of alignment and scope and in terms of management support.
Table 4. Classification of the PMIS on the basis of their artefactual capability
Artefactual profile PMIS artefactual capability (SMEs) Org.
(CFMP)
Funct.
(EKLNOQ)
Manag.
(AH)
Oper. The relationship between the four PMIS artefactual capability profiles and the effective use of PMIS is assessed by the analysis of variance results presented in Table 5 . Here, one first observes that the managerial and organizational PMIS artefact profiles are significantly associated to the effective use of the PMIS because they both have a strong management support capability that better enables users to take informed action. A somewhat more surprising result is that the operational PMIS profile is also significantly associated to effective use, here in terms of representational fidelity. A possible explanation would be that the operational orientation of these PMIS artefacts makes for simpler software design (limited number of performance indicators and managerial functionalities) and thus makes it easier to output performance information that is up to date, relevant, complete, easy to use and easy to interpret by their targeted users. The results of the variance analysis linking users' extrinsic motivations to their effective use of PMIS are presented in Table 6 . Here one finds that when the SME owner-managers' goal in using a PMIS artefact is to support either or both of their firm's strategic planning process and continuous improvement process, effective use ensues in terms of the PMIS artefact's greater representational fidelity. Whereas when the goal is to support operations management, effective use ensues in terms of the better-informed action enabled by this artefact. This last result again comforts the shift of our research attention from the use of an IT artefact to its effective use [Burton-Jones and Grange 3], in that it provides a further explanation as to the conditions under which and the manner by which ITbusiness value is achieved by an organization that has invested in IT. 
Valuing the effective use of PMIS
As presented in Table 7 , the results of two regression analyses relate the three dimensions of the effective use of PMIS (TI, RF, and IA) to both the managerial performance and competitive performance benefits of this use, as perceived by the sixteen SME owner-managers. The salient finding here is that the realization of benefits from the use of a PMIS artefact is solely dependent upon the informed action that is enabled by this artefact. While neither transparent interaction with the PMIS nor its representational fidelity were found to have a direct effect upon performance, these two dimensions of effective use would nevertheless have an indirect effect, as one may recall that they are sequentially prerequisite to informed action. Furthermore, these last results confirm Leonardi's [55] view in that it is through informed action that the informational capabilities of an IT artefact are leveraged and thus generate value for the SMEs that have invested in this IT artefact.
Discussion and implications
To summarize our findings, and given our research questions and model, the nomological network that emerged from this initial validation is presented in Figure 2 . A first point to be made is that the three dimensions of effective use are indeed hierarchically related as postulated in Burton-Jones and Grange's [3, p. 643-644] framework, that is, TI enables RF which in turn enables IA. In accordance with these authors, it thus becomes important to assess each dimension as a function of use rather than as a function of an IT artefact or a user, and to assess the context of use if one aims to theorize and operationalize the concept of effective use. The second point is that informed action was the lone dimension of effective use to have an effect on performance. This finding diverges from Burton-Jones and Grange's [3] proposal in that all three dimensions of effective use should have impacted the attainment of performance benefits by SMEs that have invested in a PMIS. Now, this divergence may be due to these authors conceptualization of performance at the individual level (effectiveness and efficiency of the user), whereas in this study, performance was conceptualized at the organizational level (managerial and competitive performance of the SME), albeit as assessed by the owner-manager who is the primary user of the PMIS and is well-placed to make such an assessment [34] . However, it stands to reason that other than performance, the development of the firm's dynamic capabilities and chief among them its sensing, learning, integrating and coordinating capabilities are most susceptible to benefit from the effective use of a PMIS artefact [32, 56] . We have thus included in the nomological network the development of these two dynamic capabilities as an added value of the effective use of PMIS.
A third point to be made is that transparent interaction was the lone dimension of effective use not to be influenced by any of the hypothesized userrelated, system-related or task-related antecedents. Now, it stands to reason that the firm's IT resources and capabilities, chief among them its IT infrastructure, are the contextual elements most susceptible to influence its effective use of IT artefacts such as PMIS [57] . We have thus included in the nomological network, for future research purposes, the SME's IT infrastructural capability as a potentially enabling factor of the owner-manager's -and other managers' -transparent interaction with the PMIS artefact or with any other of the firm's "mission-critical" IT artefacts for that matter (e.g. ERP).
Given its results, the contribution of this study to IS research in general and to PMIS research in particular are significant. First of all, our application and operationalization of Burton-Jones and Grange's [3, p. 632] theoretical framework was found to be initially valid and fruitful in further exploring the concept of effective use, a concept that is "quite complex" and "extremely under researched". Secondly, as many IS researchers are still preoccupied with the study of complex organizational information systems in decision-support roles and the realization of IT business value from such use, our study contributes to the integration of these research efforts through a conceptualization and operationalization of IT use that is adapted to this type of IT artefact [26] . Third, our conceptualization and operationalization of the IT artefactual capabilities included in the research model answer the call for IS researchers to account for the central position of the IT artefact (or IT materiality) in further attempts to understand why, how and to what effect individuals use IT [28, 49] .
Finally, as the use of PMIS and the performance benefits of such use are not yet well understood [37] , and especially in the context of SMEs [36] , the results of this study may provide the conceptual and empirical foundations to improve PMIS practice in this context. For instance, with regard to the design of a PMIS artefact, one would concentrate on those artefactual attributes that most enable informed action on the part of owner-managers, as it is these actions that have been shown to have the greater consequences for the realization of IT business value in SMEs.
Conclusion
While this field study has some obvious limitations related to the nature and size of the sample, its results nonetheless provide further empirical grounding and understanding of the concept of effective use, as well as further applicability and actionability to this concept and to the nomological network of its dimensions, contextual drivers and benefits in the case of PMIS and in the context of SMEs. Future research should however add technological, environmental and organizational context-related antecedents to this network, including first and foremost the IT infrastructural capabilities of the organization. Consequences other than performance should also be added, the priority being given to the consequences of the effective use of PMIS for the development of the dynamic capabilities that enable SMEs to remain competitive in a global, knowledge-based economy.
